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Configuration for N consumers of electric energy, of which M consumers 
are simultaneously supplied with energy 

FIELD OF THE INVENTION 

[0001] The invention relates to a configuration for N consumers of electric energy, of which M 
consumers are simultaneously supplied with energy. 

BACKGROUND AND SUMMARY OF THE INVENTION 

[0002] In industrial installations often several electric facilities are required of which, however, 
not all are simultaneously in operation. 

[0003] For example coating installations often consist of several sputter devices in order to apply 
differing coatings, for example, onto glass. In this installation each sputter device has its own 
energy supply, which can be a DC or an AC energy supply. 

[0004] The electric powers, with which the sputter devices operate, differ. They can be 15 kW 
but also 180 kW. If, for example, fifteen sputter devices are assumed with the powers 180 kW 
(AC), 30 kW (DC), 75 kW (DC), 30 kW (DC), 30 kW (DC), 120 kW (DC), 120 kW (AC), 120 
kW (AC), 75 kW (DC), 120 kW (DC), 30 kW (DC), 30 kW (DC), 120 kW (DC), 120 kW (AC), 
120 kW (AC), a total AC power of 660 kW and a total DC power to be provided of also 660 kW 
is calculated. Per kilowatt of power an electric power supply currently costs approximately 
€ 700.00, which amounts to a total power supply cost of € 924,000.00. 

[0005] In practice, of the overall 1320 kW only relatively few kW are called up, since not all 
sputter installations are operating simultaneously. As a rule, a total DC power of 300 kW is 
sufficient. 

[0006] The invention therefore addresses the problem of making available only as much electric 
power as is actually required. 

[0007] This problem is solved according to the present invention, which consequently relates to a 
configuration for several consumers of electric energy, where these consumers have either the 
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same electric power or different electric power requirements. Since, as a rule, not all consumers 
need to be supplied simultaneously with electric energy, for example if some are not in operation 
due to maintenance work, a modular energy supply system is provided, which comprises several 
modules which can be interconnected. Hereby each consumer can be supplied from small units 
with that power which is required. 

[0008] The advantage attained with the invention comprises in particular that expenditures for 
expensive electric energy supplies are saved. 

[0009] An embodiment example of the invention is shown in the drawing and will be described 
below in further detail. 

BRIEF DESCRIPTION OF THE FIGURES 

[0010] Fig. 1 is a basic representation of a modular energy supply. 

[001 1] Fig. 2 shows a double-pole switching circuit of energy supply sources to supply lines. 

DETAILED DESCRIPTION 

[0012] In Figure 1 several sputter installations 1 to 15 are schematically depicted as boxes, which 
are disposed for example in a hall one behind the other. Through these sputter installations 1 to 
15 pass, for example, glass disks to be coated, which are provided with one or several layers. 
The particular electric connection power of these sputter installations 1 to 15 is shown within a 
box as well as the material of a target to be sputtered. The layer, which is generated with the 
sputtered material on a substrate, is depicted on the right next to the sputter installations 1 to 15. 

[0013] In conventional sputter installations each installation has its own current supply, which 
can make available the powers required in each instance. 

[0014] According to the invention the electric power for all sputter installations 1 to 15 is 
produced through a modular energy supply 100, which, for example, comprises twenty individual 
energy supplies 16 to 35 each of 15 kW, which in the example are all DC power supplies. It is 
here assumed that not all sputter installations 1 to 1 5 are in operation simultaneously, but rather 
at a definite time, for example, only the installations 5, 7, 10 and 13. These installations require a 
total of 300 kW. These 300 kW can be produced through suitable interconnections of the 
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individual energy supplies 16 to 3 5, for 20 x 15 kW = 300 kW. The interconnection herein takes 
place by means of a control 36, which, by means of control line and via switches 37 to 67, links 
several individual energy supplies 16 to 35 with one another. 

[0015] The sputter installation 5 requires 30 kW, such that the interconnection, for example of 
individual energy supplies 19 and 23 or 18 and 19, etc. is sufficient. 

[0016] If the sputter installation 5 is switched on, a report back via a line 70 to the control 36 can 
take place, which subsequently is informed that for the sputter arrangement 5 thirty kW must be 
made available. It then links, for example by means of a control command, the two individual 
energy supplies 19 and 23 via a line 71 and via the switch 43. If the line 71 is developed as a 
control and energy line, the interconnected power can be looped through the control 36 and be 
supplied to the sputter installation 5 via line 70. 

[0017] As before, regulation of the sputter voltages in the arrangement according to Figure 1 is 
carried out decentrally, i.e. each sputter installation has its own regulation, whose task, inter alia, 
it is to prevent arcing. The so-called arc management consequently remains associated with each 
individual sputter installation 1 to 15 or their cathodes. In the case of AC current operation, to 
each cathode an adaptation network must be assigned. If the sputter cathodes are operated with 
pulsed DC, each cathode, in addition to an arc management of its own, is also connected to a 
pulse generator. If double cathodes are employed, one pole-reversal unit is assigned to two 
cathodes. 

[0018] In Figure 2 the switching circuit of two individual energy supplies 19, 23 is depicted once 
more as double-poled. Here again the sputter installation 5 is evident, which must be supplied 
with 30 kW. For this purpose the two individual energy supplies 19, 23 are connected to supply 
lines 84, 85 via switches 80, 81 or 82, 83. The control lines 86 to 89 and supply lines 84, 85 can 
be carried in a single cable to control 36. However, it is also possible to carry both line types 
separately. 

[0019] The arc management, the adaptation network and the circuits necessary for the pulse 
operation can be disposed directly at the cathodes or in their proximity. 
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[0020] The present invention permits considerable cost savings. Since only a total power of 300 
kW is made available, the costs for the power supply amounts now only to € 210,000.00 instead 
of € 924,000.00. The linkage circuitry among the individual energy modules can be produced 
cost-effectively so that the total costs are considerably reduced. Thereby that to each cathode in 
sputter installations always a separate regulation and/or adaptation unit must still be assigned, the 
total savings of the power supply is approximately 30 to 40% compared to conventional 
techniques. 

[0021] With the invention many cathodes of a vacuum installation can be connected to the power 
supplies 16 to 35 in the described manner. However, it is also possible to connect several 
vacuum installations, which have only one or few cathodes, to the modular energy supply 100. 

[0022] It is understood that the sputter installations 1 to 15 can all have the same power data. If, 
for example, many coating installations of the same type are located in a production hall and if 
some installations, for example due to maintenance or revision, are not in operation so that the 
actual capacity utilization is approximately 80%, the required power can be switched with the 
modularly structured power supply 100 to the installations which are in operation. The 
installations in stand-down condition in this case would not be connected to the power supply. 

[0023] The invention has been described in conjunction with an embodiment example, which 
relates to sputter installations. However, it can be applied with all coating installations and, even 
more generally, with all power consumers. 
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